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ABSTRACT
A,new method of programming reinforcement was employed
in three studies to investigate the reinforcement value of
social-{Stimuli in psychotherapy and verbal conditioning.

The

method of conjugate reinforcement was used in all three stud
ies for programming contingent social stimuli via closedcircuit television.

Previous research had suggested the

appropriateness of this methodology for programming "narra
tive!’ social stimuli which are not compatable with more
traditional schedules of reinforcement.
In the first study, a 54-year-old female outpatient
was seen for 30 psychotherapy sessions conducted by closedcircuit television over a period of seven months.

During

each session, the patient was required to operate a footswitch
at a relatively high and stable rate in order to maintain
audio and video reception from her therapist.

Operant rate

increased linearly as a function of length of time in therapy.
Increased variability in operant responding and interruption
of receptive communication within sessions was associated
with periods of disruptive emotionality on the part of the
patient.

Marked instability in operant responding and mini

mal verbal output of the patient occurred during the 20th
therapy session following which it became necessary for her
to be hospitalized.

During the course of intensive inpatient
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treatment, the patient recovered her previously demonstrated
high and stable operant rate, and therapy was terminated
after a single post-hospitalization session.
Two verbal conditioning experiments were conducted
which aimed to determine the influence upon free-operant
speech rate of contingent social reinforcement.

Previous

verbal conditioning research had been concerned primarily
with modification of the content of verbal behavior.

In the

first experiment, utilizing 15 undergraduate, female, nursing
students, a significant conditioning effect was obtained when
seeing on television an apparently interested listener was
made contingent upon emission of verbal responses at an ex
perimentally required rate.

No difference was detected in

the reinforcement values of live nonverbal, and prerecorded
nonverbal, social reinforcement.

The conditioning effect oc

curred early under conditions of contingent reinforcement,
regardless of whether the programmed stimuli were taped or
live.

A free-operant paradigm was preserved by instructing

Ss merely to "free-associate" during the .experimental sessions.
The second verbal conditioning experiment again com
pared the relative reinforcement values of taped and live
social stimuli, but with the addition of minimal verbal feed
back to the

during the live reinforcement period.

Relative

to nonverbal taped reinforcement, a marked increase in mean

viii
rate of speech occurred during the live reinforcement period
with a verbally responsive listener.

Further results indi

cated that contingent social presence may have an inhibiting
effect upon free-association— especially if S.'s expectancy is
for a high degree of interaction with the listener.
undergraduate

Twelve

,female nursing students served as Ss in this

study.
The research findings were considered to provide sub
stantial confirmation of the sensitivity of conjugate rein
forcement contingencies to the differential reinforcement
value of narrative social stimuli.

Suggestions were made for

application of the methodology to future research in the con
text of clinical interviews and psychotherapy.

CHAPTER I
FREE-OPERANT.METHODOLOGY AND CONJUGATE REINFORCEMENT
Building upon a substantial history of positive rein
forcement in working with the experimental laboratory animal
interacting with a mechanical environment, behavioral scien
tists are turning their attention, with increasing frequency,
to the application of free-operant conditioning methods in
the analysis of the behavior of human organisms in social
interaction.

B. F. Skinner, whose name has become synonomous

with the free-operant technique of shaping behavior by control
led manipulation of reinforcement (Skinner, 1953, 1959; Ferster
& Skinner, 1957), himself has observed that, "One does not
engage in work of this sort for the sheer love of rats or
pigeons.

As the medical sciences illustrate, the study of

animals below the level of man is dictated mainly by conven
ience and safety.
always man."

But the primary object of interest is

(Skinner, 1956, p. 76).

The present investigations were undertaken to examine
the reinforcement value of social stimuli with human S_s in
clinically relevant interpersonal situations.

Specific areas

of investigation dealt with include longitudinal analysis of
a patient-therapist interaction in psychotherapy, and the

influence of contingent social reinforcement upon rate of
speech while free-associating.

The research methodology rep

resents an extension of the free-operant approach to the study
of human social behavior.

It permits direct, behavioral mea

surement of an individual's operant responding which determines
the continuity of his hearing and seeing another person.
Characteristic of the free-operant approach is its
preference for a high degree of experimental control and ob
jective description of the frequency of an observable re
sponse, as opposed to reliance upon elaborate statistical
demonstration of the effect of independent variables.

Typi

cally, an organism is maintained within a stable and control
led environment and the effect of systematic environmental
change upon rate of emission of a specified response— the
operant— is recorded.

The organism is free to respond, or

not to respond, at any time and stimulus change or reinforce
ment is, in some way, a function of operant responding.
Replication *of behavioral regularity with additional organisms
is considered to demonstrate the reliability of a functional
relationship between behavior and the contingencies of rein
forcement which obtained in the standard situation.
Certain advantages of the free-operant approach have
been recognized.

Lindsley (1963) mentions the following

advantages in connection with the study of human social

behavior:

(1) There is already available for comparison a

body of literature dealing with the application of reinforce
ment principles in non-social situations, with both human and
sub-human organisms.

(2) A high degree of experimental con

trol facilitates assessment of the effect of single variables
and the identification of "socially-emergent" variables of
primary interest.

(3) Continuous, automatic recording of

data reduces the likelihood of observer bias and establishes
great reliability of measurement.

(4) Sensitivity of the

method to the behavior of individual Ss obviates the require
ment for large group research with less controlled methods.
This factor is especially important when the focus of investi
gation is upon individual differences or the behavior of a
single person— often the case in clinical research.

(5) A

somewhat formalized system of descriptive terminology has
evolved from-analysis of non-social behavior which promises
also to be useful in describing social behavior.
Of particular significance in the evolution of freeoperant methodology for the study of human social interaction
has been the development of a new schedule of reinforcement
termed, "conjugate reinforcement" (Lindsley, Hobika, & Etsten,
1961).

Conjugate presentation of reinforcement is to be

distinguished from more traditional schedules of reinforce
ment (Perster & Skinner, 1957; Sidman, 1960) by virtue of the

fact that in the former case the intensity of a reinforcing
stimulus is continuously and directly a function of the
operantly responding organism.

This is not true when rein

forcement is delivered episodically in discrete units of more
or less constant ,/value, as for example, food pellets every nth
response or as a function of the passage of time.

It appears

likely that many very powerful social reinforcers, because of
their fluid integrity, lose much of their potency to shape
behavior when presented episodically (Lindsley, 1963).
Reinforcement conjugately programmed can be any stimu
lus having essential continuity, such as music, a motion
picture, or the ongoing behavior of another person.

In ex

perimental applications, the method of presentation and
control of such stimuli is electronic, employing as the basic
circuit component a variable potentiometer which alters the
strength of the stimulus signal in proportion to the operant
response rate maintained.

Rapid responding drives the po

tentiometer "wide open," thereby keeping signal strength at
maximum.
received.

Low response rates permit only a weak signal to be
Erratic rates produce a reinforcing stimulus of

variable intensity as the potentiometer varies the circuit
voltage between maximum and full off.

Thus, a five-month-old

human infant was found to respond at high rates on a kickpanel in order to maintain at maximum brightness a motion

picture image of a smiling woman's face.

Lindsley (1963)

"had previously found that episodically presented photographs
of smiling female faces produced occasional responses in the
human infant, but not a high, sustained rate of response.
Therefore, it appears that the conjugate contingency is much
more appropriate for the presentation of social reinforcers.”
In the non-experimental environment, conjugate reinforcement
contingencies regularly occur in normal interpersonal re
lationships.

The sustained, attentive, audience of a listener

which maintains the verbal behavior of one who is speaking is
ft

one such example of social reinforcement conjugately program
med .

.
Conjugate reinforcement has been used to assess the

relative reinforcement value for the viewer of the changing
content of commercial television programs (Lindsley, 1962a).
In this case, high and stable rates of responding to maintain
the television image at optimum quality during visually stimu
lating programs were contrasted with uneven rates, or failure
to respond at all, during television commercials.

Other

studies have demonstrated the usefulness of conjugate rein
forcement schedules to permit direct behavioral analysis of
the depth of and recovery from surgical anesthesia (Lindsley,
Hobika, & Etsten, 1961), EST (Lindsley & Conran, 1962), and
normal sleep (Lindsley, 1957).

Lindsley (1962) summarizes

these latter investigations as follows:

"By making brief,

slight reductions in the intensity of a loud, aversive tone
conjugately contingent upon pressing a switch, we were able
to generate high, stable rates of response which were sensi
tive to intermediate levels of awareness and which could be
used to induce behavior during sleep and thereby to evaluate
depth of sleep.

Similar use of conjugate reinforcement re

vealed subtle changes in level of consciousness and produced
unconscious responding in subjects under surgical anesthesia
and in EST-produced coma."
More recently an effort has been made by Lindsley and
his co-workers to analyze the operant responding of psychiat
ric patients to maintain the speech and image of the therapist
or interviewer with whom the patient is in contact via closedcircuit television (Lindsley, 1962b; Nathan, Schneller, &
Lindsley, 1963).

The quality of the patient's television

picture and sound is directly and continuously a function of
his maintaining an experimentally required rate of pressing
two control switches, thus making possible assessment of the
effect of certain independent variables upon the patient's
responding to see and hear his therapist.
In conjunction with closed-circuit television as a
medium of presenting social stimuli, conjugate reinforcement
provides the investigator with a versatile technique for

exploring many dimensions of social interaction.

The experi

mental paradigm requires that S. emit operant responses at
some minimal rate determined by E in order to maintain at
optimal quality the reinforcing stimulus mediated by a closedcircuit television system.

By this arrangement, reinforcement

is continuously available contingent upon the maintenance of a
given response cost.

Response rate is taken as a measure of

the reinforcement value of the conjugately programmed stimulus
complex.
In this dissertation there are three separate studies
reported, having in common conjugate programming of social
reinforcement via closed-circuit television.

The operant

response in the psychotherapy investigation is depression of
a foot-pedal; for the verbal conditioning experiments, it is
vocalization.

In each case, the reinforcing stimulus is the

continuously available social presence of another person.
Other dependent variables of interest in the psychotherapy
study are the vocalization rates of patient and therapist.
The general problem considered is whether the freeoperant methodology here employed is sensitive to changes in
the reinforcement value of "narrative" social stimuli when
extended beyond the limits of previous applications.

Other

more specific questions are raised in the context of the in
dividual studies.

CHAPTER II
CONJUGATE PROGRAMMING OF SOCIAL REINFORCEMENT
IN PSYCHOTHERAPY
Application of free-operant conditioning methods in
the area of human behavior pathology has led to the develop
ment of a technique for the experimental investigation of
psychotherapy by means of closed-circuit television (Lindsley.,
1962b; McGuire & Stigall, in press).

This technique makes

use of conjugate reinforcement as a means of bringing under
experimental control the complex social interactions which
take place in psychotherapy.

Many authorities (e.g., Freud,

1953; Rogers, 1951, 1958; Sullivan, 1953, 1954) have empha
sized such interaction, some under the rubric of "transfer
ence, " as the essential mechanism for change in the traditional
therapeutic relationship.

/■

In the application of conjugate reinforcement and
closed-circuit television to the investigation of psycho
therapy, the patient operates an experimental manipulandum
in order to maintain audio and video reception from his
therapist.

Automatic, continuous, and direct recording of

vocal and operant responding-^- is accomplished by means of

^•The distinction between "vocal" and "operant" respond
ing is maintained here since it is the response of footswitch
depression alone which mediates reinforcement. In the sense
that vocal responding may be maintained by unknown contingen
cies of reinforcement, both responses may be considered oper
ants .

voice-operated relays, digital counters, and cumulative re
corders.

Evidence thus far suggests that less severely

disturbed outpatients, as well as institutionalized, chronic
psychotics, can be seen in this arrangement without jeopard
izing experimentally the clinical relationship in therapy.
t.

■,

The operant task is acquired rather quickly and therapy
proceeds in much the same way as might be expected in the
traditional face-to-face arrangement.
Initial exploratory investigations with chronic psy
chotics in single interviews (Lindsley, 1962b) indicated that
operant and vocal responding may be affected by the person of
the therapist, by the general level of activity of the thera
pist, and by the patient's competing psychotic symptoms.
Nathan, Schneller, & Lindsley (1964) report that variability
in these response measures during single admission interviews
is related to significant changes in the content of the inter
action between patient and physician.

The experience of

McGuire & Stigall (in press) with a neurotic, female out
patient seen in brief, supportive psychotherapy provides
further evidence of the applicability of free-operant measures
to the immediate, ongoing therapy relationship.

Absence of

methodological disturbance of therapy was confirmed in this
case, with beneficial therapeutic results being reported by
both patient and therapist.
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A longitudinal analysis of operant and vocal behavior
has been reported with non-patient Ss in the television para
digm.

Across 10 consecutive supervisory sessions between

student nurses and a supervisor, Nathan, Marland, & Lindsley
(in press) have been able to demonstrate differential inter
action patterns in listening, looking, and speaking which
corresponded with subjective impressions of the relationship
as reported by the nursing supervisor.

Longitudinal analysis

of continuing psychotherapy in the operant paradigm might be
expected to reveal similar relationships between direct be
havioral measures and the course of therapy.
Method
A 54-year-old, female outpatient was seen in psycho
therapy conducted in the operant paradigm over a period of
seven months. At the time therapy was begun, the patient
presented a history of chronic depression which she dated
from a period of hospitalization some one and one-half years
earlier.

Since her discharge from the hospital she had been

living with a sister for whom she kept house.

During this

time she had become progressively more anxious, tearful and
despondent.

She found it extremely difficult to carry out

even routine activities and, insofar as possible, she avoided
interpersonal contacts.
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During each therapy session the patient was required
to operate a footswitch at a relatively high and stable rate
(approximately 80 Rs/min.) in order to maintain receptive
communication from her therapist.

Failure to do so resulted

in diminished intensity of both audio and video signals pro
portional to the degree of response deficit.

If the patient

paused* even for a few seconds* she altogether lost reception
from the therapist* with the picture tube of her television
receiver fading to black accompanied by complete loss of
sound.

Intermediate response rates produced a more or less

adulterated stimulus complex of intermediate intensity.

As

the patient's operant behavior had no effect upon the thera
pist' s reception* he was able to see and hear the patient on
his television set at all times during therapy.
Operant responses emitted by the patient were tabulated
on digital counters and transcribed by a cumulative recorder.
A printing impulse counter recorded cumulative response
totals at 60-second intervals* upon command by a constant
interval timer.

Each instance of complete loss of reception

by the patient also was counted and recorded as a diagonal
mark on the cumulative record.

Verbal behavior of both pa

tient and therapist was recorded on stereo audio tape and
later was analyzed by voice-operated relay (Starkweather,
1960) into vocal stress units.

Video tape recordings of

12
patient and therapist made it possible to review repeatedly
gross behavior of interest in any given therapy session.
Figure 1 illustrates in schematic form the overall experimen
tal arrangement, showing the relationship between patient,
therapist and experimenter during each therapy session.
In attempting to achieve maximum recording separation
of the two audio channels (i.e., patient to therapist, and
therapist to patient), some difficulty was encountered due
to feedback from each person's television loudspeaker into
his microphone.

The resultant contamination of one stereo

tape track with speech from the opposite person made diffi
cult, and occasionally impossible, the post-session analysis
of vocal data.

For most sessions, however, it was possible

to achieve acceptable separation by adjustment of the output
gain control of the tape recorder on playback so as to pre
clude keying the voice-operated relay by background speech
sounds from the television receiver.
Various alternatives to the initially^-employed, omni
directional neck microphone were considered, including the
use of throat microphones, earphones instead of the tele
vision loudspeaker, and highly directional microphones aimed
at the speaker.

The best compromise for use with patients

was determined to be the directional microphones, together
with careful pre-session adjustment of the television receiver

13

Fig. 1.

Experimental therapy paradigm:

The therapist,

at upper left, views the patient on his television receiver
(A) and is televised by the camera (B) in the upper right
panel.

Video tape recorders (C & D) record the images of both

patient and therapist, and the two-channel audio tape recorder
(E) records the verbalizations of both.

The experimenter, at

lower left, monitors the session and makes any necessary ad
justments of the television camera (F) or of the programming
and recording equipment (G).

In a separate room, the patient

operates a footswitch (H) in order to maintain the picture
and sound from the therapist on her television receiver (I).

15
volume control.

This solution avoids the undesirable attach

ment of equipment directly on the person of the patient while,
at the same time, preserving optimal audio recording quality
and separation.

A potential source of difficulty remains in

leaving the patient free to speak away from the microphone,
or at varying distances from the microphone, which could bias
the later analysis of vocal rate.

In the present study, this

problem was not encountered to any noticeable degree.
Results
A descriptive analysis was made of the patient's oper
ant responding to see and hear her therapist.

Figure 2 illus

trates inter-session variability in the patient's operant
behavior, and in the vocal responding of both patient and
therapist, across 30 consecutive sessions.
Mean operant rate increased steadily, with only minor
reversals, across the first four months of outpatient therapy.
During this same period, intra-session responding remained
relatively stable, with one exception during the first half
of session nine.

The next five sessions were characterized

by a continued upward trend in rate, but with increasing
intra-session variability.

Early in the sixth month of ther

apy, for tbe 20th session, there occurred a significant de
pression in mean rate.

Associated with this abrupt drop in

rate was extreme instability in operant responding and fre
quent interruptions of receptive communication.
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Fig. 2.

Patient operant and vocal rate and therapist

vocal behavior across 30 consecutive therapy sessions.

A

significant drop in operant rate and minimal vocal behavior
of the patient occurs during the therapy session immediately
preceding hospitalization.

Discrepancy between the number of

points plotted for operant and vocal data is due to diffi
culties encountered in recovering vocal response data from
poorly separated audio tape recordings.
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Prior to the next session* which had been scheduled to
follow a brief vacation by the therapist* the patient's con
dition deteriorated critically and it became necessary for
her to be hospitalized.

She was transferred from her out

patient therapist to a resident psychiatrist who agreed to
continue individual therapy in the television paradigm on a
twice-a-week basis.

During the course of intensive hospital

treatment* the patient recovered her previously demonstrated
high and stable operant rate and* on her own initiative*
terminated therapy after a single post-hospitalization visit.
At this time her operant rate averaged above 170 Rs/min. and
was quite stable.

It should be mentioned* perhaps, that the

decision to hospitalize the patient was made independently by
the clinical staff* without reference to experimental data or
consultation with E.

At the time of her admission* it was

reported that the patient "was spending most of her time cry
ing, lying in bed* feeling unwanted* unloved and unappreciated.
She had been unable to attend to her housework . . . "
Analysis of the patient's vocal responding across ses
sions reveals a progressively diminishing verbal output during
the early months of therapy concurrent with the rising operant
rate.

A substantial increase in verbal behavior occurred in

session 10 followed by an uncertain repetition of the earlier
downward trend.

Minimum verbal output was noted during the

19
20th session when operant responding also was at the lowest
point in months.

Following hospitalization, a sudden rise in

verbal rate occurred before tapering off at a moderate level
in the terminal phase of therapy.
Verbal rate of both therapists was consistently lower
and less variable across sessions than that of the patient,
though there appeared to be a tendency for the therapist to
compensate for fluctuations in the patient's verbal output.
During the critical 20th session, the therapist approached
his maximal level of verbal activity, suggesting an all-out,
supportive effort on his part.
Figure 3 compares intra-session variability in operant
responding for the first, 20th, and final sessions.

Marked

instability in responding to see and hear the therapist dur
ing the last session before hospitalization is clearly indi
cated.

During this same session, the patient lost contact

with her therapist a total of 100 times.

Previously this had

occurred no more than 17 times during any session.

At no

other time in therapy did such extreme disruption of receptive
I

communication occur.

A review of audio and video tape re

cordings made during this session reveals that the patient
was highly emotional, frequently weeping, and voicing feelings
of despair and hopelessness.

20

Fig. 3.-

Comparison of intra-session variability in

operant responding to see and hear the therapist for the 1st,
20th, and final therapy sessions.

Extreme instability in

operant rate during the 20th session is associated with wors
ening of the patient's clinical condition and the need for
hospitalization.
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Figure 4 illustrates the relationship between operant
responding and the emotional content of communication within
sessions.

This is the ninth session, referred to above as

an exception to the general pattern of high and stable oper
ant rates during the first months of therapy.

Although over

all intra-session rate remained well above the experimental
contingency of 80 Rs/min., there is an obvious contrast in
response stability during the first and second portions of
the session.

Associated with the operant irregularity and

lower rate in the first half of this session was the expres
sion of angry feelings and thinly-veiled hostility directed
toward the therapist.

At this time also, the patient voiced

concern about who might be seeing her recorded sessions.

In

this connection, it may have been significant that the ses
sion began with the patient viewing herself for a brief moment
due to an inadvertent reversal of video channels.

2

2

This technical accident— the only such occurrence
during therapy— provides a lead for further experimental '
investigation into the matter of "self-confrontation."
There is some evidence (Cornelison & Arsenian, 1960j Moore,
Chernell, & West, 1964) to indicate that although dramatic
self-confrontation may have, initially at least, a negative
stimulus value for the disturbed person, it possesses also
much power to motivate for therapeutic change. Direct
behavioral measurement of the reinforcement value of self
confrontation could be accomplished with conjugately tele
vised stimuli and video tape recording. A patient's
responding to see and hear his therapist could, for example,
be compared with his responding to see and hear a recorded
playback of himself as he appeared to the therapist during
the immediately preceding therapy session.

23

Pig. 4.
session nine.

Intra-session operant variability during
Operant responding is far more variable while

the patient expresses negative feelings toward the therapist
than later in the session when she reflects upon events of
her past life.

The conjugate reinforcement contingency is

indicated by a broken line at 80 Rs/min.
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In the 22nd minute of therapy, at the invitation of
the therapist, the patient began to reflect upon events of
her past life and continued in this vein until the end of the
hour.

Compared to the irregular pattern of responding during

the first half of the session, when the focus was upon un
pleasant aspects of the immediate situation, operant behavior
in the second half of the hour was quite stable and was main
tained at a relatively higher mean rate.
Discussion
The overall pattern of operant responding demonstrated
by this patient during her seven months of therapy can be de
scribed as a linear growth function relating mean intra
session rate to time in therapy.

It was characteristic of

this patient that she increased her operant work output
across therapy sessions in spite of the fact that the ex
perimental contingencies of reinforcement remained constant.
This finding suggests a kind of neurotic overworking to get
something from the therapist, inasmuch as the most adaptive
behavior would have been to maintain a more or less constant
operant level approximating the experimentally required re
sponse cost.

Such an interpretation is strengthened by the

patient's extreme dependency and compliant manner in therapy
and by a life-long history of passive ineffectuality and
efforts to gain the approval of others at all costs.

Expres

sion of negative feelings toward the therapist during the

first part of session nine occurred only after considerable
urging and reassurance given by the therapist; the patient's
ambivalence toward her therapist at this point seems to be
reflected in the pronounced variability in her responding to
see and hear him.

It is interesting to note also that the

patient dated her improvement after hospitalization to being
placed on a new kind of medication, although her psychiatrist
attributed this improvement largely to placebo effect.
Progressive intra-session variability in operant re
sponding, climaxed by extreme irregularity and disruption of
receptive communication during the session immediately pre
ceding hospitalization, may be given an interpretation con
sistent with classical theory of regression in psychotherapy
(Menninger, 1958).

Failure to get from the therapist the

satisfaction of neurotic dependency needs resulted in exacer
bation of symptoms and disruptive emotionality in the inter
personal relationship.

Subsequent hospitalization, with its

protective and dependency-satisfying connotations, led to the
remission of symptoms and recovery of operant stability in
psychotherapy.
The therapist's final observation concerning the patient,
that she had ". . . terminated her therapy not so much from the
discomfort of the therapy situation, but because she had finally
gained sufficient insight into her problem to be able to accept
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her situation in life/" seems questionable on the basis of
operant data.

Although the immediate emotional crisis had

been overcome, as indicated by the recovery of operant sta
bility, a continued high level of anxiety and maladaptive
behavior in the interpersonal relationship of therapy may
be inferred from the excessively high operant rate in the
last sessions of therapy.

One is led to question what might

happen to overresponding in the case of ideal resolution of
transference in therapy.

Would there be a stabilizing of

operant rate more nearly approximating the experimental con
tingencies of reinforcement?
Analysis of the results in this case strengthens
earlier conclusions regarding the applicability and rele
vance of direct behavioral measures in the experimental
investigation of psychotherapy.

Operant sensitivity to peri

ods of disruptive emotionality, both within and across ses
sions, suggests the usefulness of these measures as objective
criteria of progress in psychotherapy.

The finding of pro

gressively increasing operant rate across sessions raises the
issue of whether other long-term therapy cases might reveal
the same general trend.

Of the three nursing student super

visory relationships analyzed by Nathan et al. (in press),
only one showed an inter-session gain in operant rate.

This

relationship, unlike the other two supervisory interactions,
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was judged by the supervisor to have been intensely personal
and to have increased in.its intensity across sessions.
Exploratory data have been collected on a number of
other patients seen in one or more experimental therapy
interviews.

Certain of these findings are of interest in

connection with the interpretation of data in the present
study.

An extremely passive, moderately depressed, middle-

aged female demonstrated an initial gain in inter-session
operant rate across the first four therapy hours; by the
seventh session, however, her mean rate had begun to follow
closely the programmed rate.

Intra-session variability and

operant rate were maximal for this patient during the ses
sions immediately preceding and following a two-week vacation
by the therapist.

A 33-year-old, ambulatory, female schizo

phrenic, acutely anxious and displaying marked paranoid
traits, appeared to compress into one session the gradual
increase in operant rate reported for the patient who was
seen over a seven month period.

The psychotic woman doubled

her rate of responding to see and hear her therapist during
a single 42-minute session, exceeding the programmed rate by
100%; intra-session variability was notable.

This patient

dominated the interaction verbally and revealed much delu
sional material, including ideas of reference and persecution
with sexual and religious overtones.
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It remains for future research in this paradigm to
compare operant and vocal response patterns for a wide variety
of patients in therapy.

One might predict that severely dis

turbed psychotic patients would demonstrate operant behavior
directly unlike that of neurotics* with greater variability
within sessions and minimal growth in rate across sessions.
Conversational relationships between normal peers might be
expected to track the experimentally required response cost
most efficiently.
In addition to descriptive and "normative” analyses
of therapeutic interactions* systematic manipulation of
independent variables should be undertaken to assess their
influence upon operant and vocal responding.

Pharmacologic

variables constitute one such category of independent vari
ables which might be expected to influence profoundly the
patient's ability or willingness to work in therapy.

Type

and dosage of medication could be adjusted for the individual
case so as to optimize patient-therapist interaction.

Other

variables which might be studied similarly include differences
of therapeutic technique and specific therapist interventions*
such as interpretations or reflections of feeling.

CHAPTER III
EFFECT OF CONJUGATELY CONTINGENT, NONVERBAL
SOCIAL STIMULI ON RATE OF SPEECH
During the decade following Greenspoon's (1955) influ
ential publication in the area, a vast literature has grown
up_which has been subsumed under the broad heading of verbal
conditioning.

The basic assumption and conclusion generally

supported by all of these studies is that one or another
aspect of verbal behavior is subject to modification by sys
tematic application of reinforcement principles.
The clinical relevance of experimental findings per
taining to modification of verbal behavior by control of
reinforcement has been pointed out repeatedly by those who
have undertaken to review the growing body of verbal condi
tioning literature (Greenspoon, 1962; Krasner, 1958; Salzinger,
1959).

Krasner (1962) has likened the therapist to a "social
a

reinforcement machine" programmed to react selectively to the
behavior of his clients thereby leading to the strengthening
of certain desired response classes and the weakening of
others which are considered maladaptive or pathological.

A

major conclusion seems to have been reached that more or less
subtle cues emitted by the clinician during the course of his
contact with a client may have immediate and significant effect
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to modify the ongoing behavior of that person.
Although numerous attempts have been made to modify
some aspect of the content of verbal behavior such as plural
nouns, affect words, statements of opinion, there have been
relatively few attempts to deal with the noncontent aspects
of verbal behavior.

More specifically, demonstrated changes

in rate of speech in a free-operant paradigm are noticeably
absent, although several studies have reported changes in
noncontent aspects of verbal behavior in a more or less
rigidly structured interview situation.
Perhaps the most dedicated group of researchers to
deal with noncontent dimensions of verbal behavior is the
Oregon group of which Matarazzo and Saslow have been the
principal investigators.

These workers h ave.demonstrated

changes in the mean duration of interviewee verbal actions
as a function of experimental alterations in such variables
as mean length of interviewer utterances, head nodding, and
saying "umm humm" (Matarazzo, 1962).

Although these results

do not illustrate behavior change as a consequence of con
tingently administered social reinforcement, they do suggest
that amount of verbal behavior emitted by an interviewee is
subject to modification by subtle verbal and nonverbal cues
from the interviewer.

That is to say, the interviewer alters

his behavior in a predetermined fashion during various por
tions of the interview and the effect on length of speech
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utterances is observed.

A similar methodology was employed

by Kanfer and McBrearty (1962) who found that Ss spent rela
tively more time talking about a given topic when "minimal
social reinforcement" was given by the interviewer, as op
posed to the amount of time spent talking about those topics
for which the interviewer was silent and otherwise minimally
reactive.
A somewhat more direct effort to present reinforce
ment contingent upon amount of speech emitted is reported
by Salzinger, Portnoy, Zlotogura, and Keisner (1963).

Ss

in this study were told that they could earn money by causing
the reinforcing light to flash; moreover, they were advised
that the light Would be controlled by some aspect of their
total speech.

Ss were requested to talk in sentences ad

libitum and were reinforced during the acquisition phase of
the experiment on a 30-second, fixed interval schedule with
a 10-second hold contingency.

That is to say, E flashed the

reinforcing stimulus light at some time during the first 10
seconds of each consecutive 30-second interval, provided 4
spoke at all during the 10 seconds.

By this method of pre

senting reinforcement contingent upon Ss continuing to emit
a more or less steady flow of verbal behavior, a significant
conditioning effect was demonstrated.
Illustrated by these studies are the methodological
difficulties inherent in attempting to modify rate of speech
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in a truly free-operant situation.

The major difficulty be

comes the technical one of monitoring continuously the rate
of speech emitted and of programming reinforcement directly
as a function of change in speech rate.
The availability of conjugate reinforcement and closedcircuit television provides a unique solution to this method
ological problem.

Moreover, the use of closed-circuit

television and the associated

availability of video tape
t

•recording permits an extreme degree of control over the
presentation of reinforcement.

For example, it is possible

to prerecord the behavior of the interviewer and thereby to
program this identical social stimulus for each S..

By this

means also it is possible to assess the relative reinforce
ment value of a variety of interviewer behaviors, including
contextually nonspecific interviewer behavior; that is,
social reinforcement entirely divorced from the content of
the verbal behavior of the S..
Utilizing conjugate reinforcement contingencies and
closed-circuit television, preliminary pilot data were
collected by the author which demonstrated conditioning rate
of speech for two out of three Ss in a free-operant paradigm.
Most striking about this finding was the fact that the rein
forcing stimulus conjugately programmed was a prerecorded
video tape of an interviewer listening, nodding his head,
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and making occasional notes.

The social reinforcement for

maintaining a high rate of verbal behavior thus was com
pletely unrelated to the content of the S s ' speech and enJ

tirely nonverbal, suggesting the powerful effect of generalized
social reinforcement to modify rate of speech.

The S, who

failed to condition demonstrated a negative conditioning ef
fect consistently across sessions, across interviewers, and
across order of treatments.

It thus appeared that he was

representative of that sub-class of Ss who are known to re
sist interpersonal influence in a wide variety of situations
(Farber, 1963; Timmons & Noblin, 1963).
The present study represents an effort to examine
further the use of conjugate reinforcement contingencies
together with closed-circuit television as a method of in
vestigating the reinforcement value of social stimuli.
Contextually nonspecific, nonverbal, social reinforcement
is compared with nonverbal reinforcement specific to the
content of the S_'s verbalizations.

A free-operant paradigm

is preserved by requesting each S. merely to free-associate
and by presenting reinforcement contingent upon his maintain
ing an experimentally required vocal response rate.
Method
Each S_was brought into the experimental room which
was heavily draped and carpeted for purposes of acoustic
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insulation.

She was seated in an overstuffed chair facing a

television set and a television camera port through whiqh she
was able to see only the lens of the camera.

A sensitive,

directional microphone was adjusted on a stand several feet
away and the S. was introduced to a clinical psychologist whom
she could see on her television receiver.

At this point, the

S. was left alone in the room and, following a few minutes of
casual conversation with the psychologist, she was given the
following instructions:
This is an experiment in free-association. As you
may know, free-association means simply that one talks
about anything that comes to mind in as free a way as
possible. That is your job; for the time that you are
here, just talk freely about whatever comes to mind. As
you can see, I am located in another room and will be
able to see and hear you at all times on my TV set, just
as you can see and hear me now. In order not to inter
fere with the process of free-association, however, I
will not speak to you at any time after the experiment
begins. Whatever you say will remain completely confi
dential. Are there any questions?
(All direct questions
concerning the design of the experiment itself are an
swered noncomitally with some comment such as, "That is
simply a part of the experiment.") In a few moments, I
will remove my microphone and turn it off; after that
your TV set will fade to black. This will be the signal
for you to begin free-associating. At the end of the
session, Mr. _____________ will return for you.
Verbal behavior emitted by the S. was picked up by the
directional microphone and fed into a voice-operated relay
located in an adjoining room.

This piece of equipment ana

lyzes speech into grammatical stress units according to the
setting of adjustable relay attack and release times.

For
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this study, the controls were adjusted so as to make the
relay maximally sensitive to normal speech transients.

Out

put of the relay was fed through a holding interval timer and
into a conjugate reinforcer servo which controlled the bright
ness of the picture tube in the S_'s television receiver.
Vocal responses emitted by the S. and defined by the voiceoperated relay also were cumulated on digital counters and
graphically transcribed by means of a cumulative recorder.
An audio tape recorder was used to record the content of each
S ‘s free-association.

The basic programming and recording

circuitry for this experimental arrangement is given in
Figure 5.
The interval timer permitted E to program reinforce
ment over a relatively wide range of response costs.

Depend

ing upon the timer setting, Ss could be required to speak
more or less rapidly in order to maintain optimum quality of
television reception.

As in the case of the pedal-pressing

operant used in the psychotherapy paradigm, failure to main
tain the required vocal rate resulted in a rather abrupt
fading out of the television picture, with silence of even a
few seconds duration resulting in the picture tube fading
altogether to black.

Continuous, nonverbal, social reinforce

ment thus was made contingent upon the S.'s maintaining or
exceeding an experimentally demanded rate of verbal behavior.
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Fig. 5.

Simplified block diagram of the conjugate

reinforcement circuitry for conditioning rate of speech.
Circuit logic is essentially the same as for the preceding
psychotherapy study except for substitution of a microphone
and voice-operated relay in place of the footswitch.

Video

and audio tape recorders are omitted in this diagram as are
certain other supporting components.
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Design
Each 40-minute experimental session consisted of four
treatments:

operant, contingent I, contingent II, extinction.

During the 5-minute operant phase, the television picture
tube remained black no matter what the rate of verbal behavior
emitted by the S..

Based upon experience with Ss in pilot re

search, a conjugate reinforcement contingency requiring ap
proximately 65 vocal stresses per minute was selected to
program reinforcement during both 10-minute contingent phases.
This rate was chosen as one which required a reasonably steady
flow of verbal behavior without being fatiguing to the average
S_.

The final 15 minutes of the session constituted the extinc

tion phase and was identical to the operant condition.
The reinforcing stimulus during one of the two contin
gent treatments consisted of a prerecorded video tape playback
which showed a clinical psychologist, previously identified to
all Ss, nodding his head affirmatively, taking ,nptes, and ap
parently attending to the comments of S.— observable behaviors
which probably constitute well over 75% of the actions of the
average psychotherapist.

In fact, this recording of E's non

verbal behavior was made prior to the first experimental ses
sion while he (the E) was watching and listening to an entirely
unrelated clinical interview.

The prerecorded video tape was'

therefore, for all Ss, contextually nonspecific.

Whatever
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potency can be demonstrated for this conjugately programmed,
nonverbal, social stimulus must be attributed to its general
ized reinforcement value.
The reinforcing stimulus conjugately programmed during
the alternate contingent treatment was the image of the same
psychologist, physically present and in the identical setting
and clothing in which he appeared in the prerecorded tape.
In this case, however, his nonverbal behavior was entirely
specific to .the context of each S/s free-association as he
observed and listened to the

on his television monitor

while being photographed himself.

The technical quality of

the video tape recording was entirely comparable to that of
the "live" signal, and the transition from one to the other
was made in such a way as to go entirely unnoticed by the S..
Ss were assigned alternatively to the order of contin
gent treatments so as to counterbalance any possible order
effect.

That is to say, half of the S_s received the live

reinforcement first, followed by the "canned" reinforcement,
whereas the other half experienced the reverse order.
After each experimental session, debriefing of the S_
was undertaken for the purpose of allaying any anxiety which
might have been generated by the experimental procedure and
to determine whether Ss could verbalize the contingencies of
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reinforcement.

For the latter purpose, the following ques

tions were asked:
1. Did you notice anything happening on the TV screen
during the session— what?
2. Did this, in any way, affect your free-association
— how?
3. Under what conditions of the experiment would you
say that free-association was easiest?
4. When during the session did you talk the most?
5. Would you rather see the person who -is listening
to you while free-associating— why?
6. Have you any other observations to make about the
session?
7. What, if anything, did you know about the experi
ment before you came today?
Debriefing sessions were recorded and later transcribed for
qualitative analysis.

After all Ss had been seen, a group

meeting was held during which free discussion of the experi
ment, including its purpose and preliminary results, took
place.
Subjects
Ss consisted of 15 female, sophomore nursing students
at the University of Mississippi School of Nursing.

All Ss

were volunteers who had been told only that they would serve
as Ss in an experiment involving closed-circuit television
and that, in order to preserve the naturalness of their be
havior during the experimental sessions, no details of the
research could be discussed with them until after the experi
ment.

Age and Henmon-Nelson Tests of Mental Ability scores

ranged from 18 years, 2 months to 19 years, 8 months, and
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from the 33rd to the 99th percentile.

Respective means for

these distributions were 18 years, 10 months, and the 74th
percentile.
Out of 18 original volunteers, data for three Ss had
to be discarded due to contamination of voice-operated relay
records by nonvocal input.

In two cases, extraneous noise

outside the experimental room activated the voice-operated
relay; in the third instance, the

herself contaminated the

data by manipulation of the microphone cord.
Results

i

Mean rate of emission of vocal stress units (Rs/min.)
was computed for each IS under each of the treatment condi
tions:

operant, taped reinforcement, live reinforcement,

extinction.

These values, to the nearest whole number, were

averaged across Ss and are presented graphically as the first
curve in Figure 6.

The second curve (operant, contingent I,

contingent II, extinction) compares average group rates for
the first and second reinforcement periods, disregarding the
particular kind of reinforcement programmed during each.of
these treatment conditions.
Inspection of the curves in Figure 6 reveals that mean
rate of vocalization during both reinforcement conditions in
creased over the operant rate and subsequently was followed
by a sharp decline during extinction.

That these curves
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Pig. 6.

Mean rate of speech as a function of conju-

gately programmed nonverbal social reinforcement.

In the

first curve, rates are averaged across Ss for taped and live
reinforcement conditions.

The second curve describes average

group rates for the first and second reinforcement periods,
disregarding the kind of reinforcement programmed.

Original

data upon which this figure is based are given in Appendix A.
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represent statistically significant departures from random
variability under each of the experimental treatments is
substantiated by the results of Friedman two-way analyses of
variance by ranks (p / ..001 in both cases).

Wilcoxon matched-

pairs, signed-ranks tests were employed to determine the sta
tistical level of significance for the difference between any
two experimental conditions.

These results are summarized in

Table 1.
Accepting as a criterion of statistical significance
the customary probability of .05/ the following interpreta
tion of the data can be made.

A significant conditioning

effect occurred early under conditions of nonverbal social
reinforcement, regardless of whether the reinforcement was
live or taped (i.e., contextually specific or nonspecific).
Potency of reinforcement to maintain vocal rates above those
emitted during the operant treatment declined rapidly.

No

significant difference in mean vocal rate was found between
conditions of taped and live reinforcement, nor between oper
ant and extinction periods.

n6

apparent relationship existed

between conditioning and intelligence as measured by scores
on the Henmon-Nelson tests.
Debriefing elicited a wide range of responses to the
questions asked.

Some Ss stated that it was easier to free-

associate when no image of the listener was visible on the
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Table 1
Mean Differences in Speech Rate Between Various
Experimental Conditions with Nonverbal
Social Reinforcement
(N = 15)

Comparison

Mean Difference

T

Oper

—

Tape

•
VO

00

36.5

Oper

-

Live

11.2

28.0

Tape

-

Live

4.4

44.5

Tape

- Ext

-12.2

7.0**

Live

-

Ext

-16.6

10.0**

Oper

- Ext

-5.4

28.5

Oper

-

Cont I-

13.1

21.0*

Oper

- Cont II

9.1

32.5

Cont I

-

Cont II

-8.1

30.0

Cont I

-

Ext

-19.1

7.0**

Ext

-11.0

10.0**

Cont II
£

A negative sign denotes a decrease in rate from the
first condition to the second.
4c

Significant at .05 level.

4c 4c

Significant at .01 level.
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television screerij others felt reassured, more in contact, or
better able to communicate while seeing the listener.
expressed indifference on this point.

A few

Only four Ss verbalized

any understanding of the relationship between speaking and
being able to see the listener.

These Ss were among those

who demonstrated the greatest increase in mean vocal rate
under conditions of contingent reinforcement, followed by the
customary decline during extinction.

No £[ verbalized the pre

cise contingencies of reinforcement (i.e., that some minimal
rate of speaking was required to maximize reinforcement).
Many of the Ss seemed at least mildly anxious or "ner
vous, " .both during and immediately following the experimental
sessions.

Some questioned the purpose of the experiment or

whether they had done what they "were supposed to."
sidered it a test of some kind.

Most con

None admitted any but the

most general prior knowledge concerning the experiment or the
nature of the task.

Except for the apparent high positive

relationship between superior conditioning and some under
standing of the reinforcement contingency, no other consistent
finding was derived from the results of the debriefings.
Discussion
Group data in this study demonstrate that nonverbal
social reinforcement (i.e., listener's attention, interest,
receptiveness) can modify rate of speech in a free-operant
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paradigm closely approximating a traditional clinical situa
tion.

The generalized reinforcement value of minimal social

presence is given emphasis by the finding of no significant
difference between the effects of contextually specific and
contextually nonspecific reinforcement.

Thus, it would ap

pear that topographic dimensions of verbal behavior can be
brought under the control of subtle social reinforcement con
tingencies, as has been demonstrated previously for selected
response classes of verbal content.
The question may be raised concerning the potency of
the reinforcing stimuli employed in this study to maintain
high rates of verbalization under conditions of freeassociation.

Examination of group data suggests a relatively

rapid dilution of the reinforcement value of nonverbal social
stimuli in this particular experiment.

Cumulative records

for individual Ss, however, permit a much more "fine-grained”
analysis of the effects of differential reinforcement

\in

some cases, high rates of responding were maintained through
out both reinforcement conditions.

Whether other persons and

other systematically manipulated dimensions of social rein
forcement might produce more dramatic and more durable modifi
cation of verbal rate remains an empirical question.

The

methodology here employed, and variations thereof, would ap
pear to be sufficiently flexible to permit the experimental
investigation of such questions.
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Slight modification of the experimental paradigm would
permit both visual and auditory feedback to be programmed as
a function of a single vocal operant.

Or, independent assess

ment of these dimensions of social reinforcement could be
accomplished by means of multiple motor operants, as employed
by Lindsley et al., or by combining a vocal and pedal-pressing
operant.

It also would be possible to arrange the contingen

cies of reinforcement such that either vocalization or pedalpressing would suffice to maintain receptive communication.
In this fashion, a finer experimental discrimination of the
reinforcement value of social stimuli might be achieved.

Ss

unwilling to continue to verbalize in order to receive rein
forcement might still be willing to operate the footswitch
during periods of silence.

Extinction of both operants would

signify a more profound diminution of social reinforcement
than failure of verbalization alone.
In future research, the inhibiting or facilitating ef
fect on verbal behavior of specific interview or psychotherapy
techniques (e.g., questions, interpretations, reflections,
specific nonverbal behaviors) could be determined, either for
criterion groups of Ss or for the individual case.

Likewise,

the reinforcement value of different clinicians— including
sex differences— to maintain freedom of verbal expression
could be assessed quantitatively.

Repeated sessions over time
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would make possible analysis of the longitudinal stability of
the vocal operant.

And with the establishment of quantita

tive norms for verbal rate under standard conditions of social
reinforcement, marked deviation from normative behavior could
be diagnostically significant for the determination of individ
ual behavior pathology.
As a therapeutic tool, conjugately programmed social
reinforcement might be found useful, in selected cases, to
bring verbal behavior more under culturally prescribed stimu
lus control.

The most appropriate kind of reinforcement could

be determined empirically for the individual case, with grad
ual shaping of verbal rate and gradual modification of rein
forcing stimuli in the direction of cultural norms.

CHAPTER IV
FREE-OPERANT SPEECH RATE AS A FUNCTION OF
CONTINGENT VERBAL REINFORCEMENT
In the preceding experiment, no significant differ
ence was found in mean vocal stress rate under conditions of
contextually specific (live) and nonspecific (taped) nonverbal
social reinforcement.

A second experiment was performed in

order to determine whether addition of minimal verbal feed
back from the listener during the live reinforcement period
would produce a detectable difference in the reinforcement
values of contextually specific and nonspecific social stimuli.
It was predicted that, under these conditions, a relatively
greater speech rate would be obtained with conjugately pro
grammed live reinforcement.
Method
Physical arrangement of the experimental room and •
equipment was the same as for the preceding study.

Special

attention was paid, however, to the positioning of the direc
tional microphone, and to adjustment of the S/s television
receiver volume control so as to preclude activation of the
voice-operated relay by feedback from the psychologist's
speech during the live reinforcement condition.

It was pos

sible to make these adjustments while still maintaining a
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comfortable listening level for the S..

Instructions to Ss

were modified to delete any reference to the E's being unable
to speak to the S during the experimental session:
This is an experiment in free-association. As you
may know, free-association means simply that one talks
about anything that comes to mind in as free away as
possible. That is your jobj for the time that you are
here, just talk freely about whatever comes to mind.
As
you can see, I am located in another room and will be
able to see and hear you at all times on my TV set, just
as you can see and hear me now. Although there may be
times when you will not see or hear me on your TV, I will
continue to see and hear you throughout. Are there any
questions?
(E
mustinsure that S_ understands
theinstruc
tions fully.) In a few moments your TV set will fade to
black. You may begin free-associating at any time there
after. Remember that I will be able to see and hear you
throughout the entire session. At the end of the session,
Mr. __________ will return for you.
Desicrn
Inasmuch as reinforcement, verbal as well as nonverbal,
was made contingent upon each £['s maintaining a given rate of
speech, only verbalizations emitted by E concurrent with the
S/s speech— usually during brief pauses— could be heard by
the S_.

Therefore it was not possible for E to ask involved

questions, offer lengthy interpretations or other comments.
The verbal dimension of social reinforcement was stringently
limited by the reinforcement contingency and most often con
sisted of responses such as, "uh-huh," "I see,” "oh?" or repe
tition of the final words of a preceding phrase uttered by
the S..

A conjugate reinforcement contingency of approximately
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35 vocal stresses per minute was programmed for this study in
order to permit slightly longer pauses by the S. without loss
of reinforcement.

Requiring higher speech rates from Ss would

have had the effect of limiting even more severely opportuni
ties for E to verbalize.
Experimental sessions were divided into four treatment
periods, as in the preceding study (operant, taped reinforce
ment, live reinforcement, extinction), but with the addition
of verbal stimuli during live reinforcement.
period was 10 minutes long.

Each treatment

Order of the reinforcement treat

ments again was reversed for alternate Ss.

Post-session

debriefings followed the same format of standard questions
utilized previously.
Subjects
Twelve female nursing students, attending the summer
session at the University of Mississippi School of Nursing,
served as Ss for this experiment.

These students had trans

ferred from other schools and would have sophomore standing
the following semester.

Average age and Henmon-Nelson test

standing were 17 years, 9 months, and the 56th percentile,
respectively.

Two Ss were dropped from the original sample

of 14 volunteers owing to their failure to follow instruc
tions to "free-associate."

Information obtained during

debriefings suggested that both of these Ss were made highly

anxious by the relatively unstructured nature of the experi
mental task.
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Results
Figure 7 illustrates mean vocal stress rate for Ss
under each of the treatment conditions, with graphs comparing
separately type of reinforcement programmed and reinforcement
sequence.

Probabilities associated with Friedman nonpara-

metric variance analyses are p l_ .05 and .05 /_ p / .10 for
the first and second functions, respectively.

Table 2 presents

the results of Wilcoxon tests for the significance of ranked
differences between treatment pairs.

These data reveal an

approximately 50% increase in vocal rate under conditions of
live, as compared to taped, reinforcement.

Apparently the ad

dition of even minimal verbal feedback from the listener adds
greatly to his social reinforcement value.
Compared to the initial operant period, however, a
decline in vocal rate was found to be associated with con
tingent social reinforcement; this was especially pronounced
for the prerecorded, nonverbal reinforcement condition.

A

further outcome, difficult of interpretation, is the signifi
cant discrepancy in rates associated with operant and extinc
tion periods.

Perhaps the most parsimonious explanation for

these results is simply that the contingent reinforcement
employed, especially nonverbal taped reinforcement, did not
possess sufficient potency to overcome a widespread tendency
for Ss to talk less and less in free-association.

Ss in the
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Fig. 7.

Free-operant speech rate as a function of

contingent verbal and nonverbal social reinforcement.

Live

reinforcement includes minimal verbal stimuli not present
during the taped reinforcement period.

In the second graph,

reinforcement periods are identified according to order of
presentation, regardless of whether taped or live.

Mean

group rates under each of the experimental treatments are
derived from data given in Appendix B.
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Table 2
Mean Differences in Speech Rate Between Various
Experimental Conditions with Verbal and
Nonverbal Social Reinforcement
(N = 12)

Comparison

Mean Difference

a

T

CO•

CM

2.0**

-

Tape

Oper

-

Live

-7.3

31.0

Tape

-

Live

17 .4

1.5

Tape

-

Ext

4.7

26.0

Live

- Ext

-12.8

Oper

-

Ext

-19.8

Oper

-

Cont I

-13.2

21.5

Oper

-

Cont II

-18.9

5.5

Cont I

- Cont II

-5.8

30.0

Cont I

-

Ext

-6.9

26.5

Cont II

-

Ext

-1.2

.43.0

1

Oper

J

■

12.5

**

*

. 6.5**
**

.

.

Note.— Live reinforcement includes verbal stimuli.
aA negative sign denotes a decrease in rate from the
first condition to the second.
•ft

Significant at .05 level.
WL iL

Significant at .01 level.
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preceding study, unlike those in this experiment, were given
a set to expect only nonverbal reinforcement from E.

It may

be that the experiencing of minimal verbal activity by the E
during the live reinforcement period, and no verbalization at
all during taped reinforcement, contrary to expectancy, was
sufficient to produce a progressive deterioration in the rein
forcement value of programmed stimuli.
A further breakdown of the data into two groups of Ss,
according to sequence of reinforcement conditions, provides
additional insight into this phenomenon.

The first function

of Figure 8 represents those Ss who received video-taped
reinforcement followed by live reinforcement; the reverse
order is represented by the second graph.

Friedman analysis

of variance resulted in probabilities favoring the null hy
pothesis of .30 / p

.50 for the first function and p / .02

for the second function.

Wilcoxon signed rank tests for these

two sets of data are summarized in Tables 3 and 4.

This anal

ysis shows an even greater difference in- the reinforcement
value of the two social stimulus conditions when nonverbal
taped reinforcement follows live (and verbal) reinforcement.
In this case, the live stimulus maintained a 75% greater voca
lization rate than did the taped stimulus.

Conversely, when

the taped reinforcement condition came first, the reinforce
ment value of the following live stimulus suffered a consid
erable dilution.
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Fig. 8.

Free-operant speech rate under two different

sequences of reinforcement.

The left-hand function represents

those Ss who received nonverbal taped reinforcement prior to
receiving live reinforcement which included some verbal feed
back from E.

The reverse sequence of reinforcement was pro

grammed for Ss represented by the right-hand function.
other conditions were the same, for both groups.
are given in Appendix B.
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Table 3
Mean Differences in Speech Rate Between Various
Experimental Conditions with the Reinforcement
Sequence: Tape Followed by Live
(N = 6)

Comparison

Mean Difference3

Tb

-

Tape

-27.5

1.0

Oper

-

Live

-15.8

o•
in

Tape

-

Live

11.7

1.5

Tape

-

Ext

5.7

4.0

Live

-

Ext

0•

o•
in

Oper

-

Ext

-21.8

2.0

1

Oper

Note.— Live reinforcement includes verbal stimuli.
aA negative sign denotes a decrease in rate from the
first condition to the second.
^No differences reached significance at the .05 level.
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Table 4
Mean Differences in Speech Rate Between Various
Experimental Conditions with the Reinforcement
Sequence: Live Followed by Tape
(N = 6)

Mean Differencea

. T

Oper

- Live

1.2

9.0

Oper

- Tape

-22.0

0.0

Live

- Tape

-23.2

o
o
*

Comparison

Live

— Ext

-19.5

1.0

Tape

- Ext

3.7

8.5

Oper

- Ext

-18.3

2.0

•

• If

Note.— Live reinforcement includes verbal stimuli.
a

•

•

•

negative sign denotes a decrease m
first condition to the second.
Significant at .05 level.

J

rate from the
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Additional support for the preceding line of reasoning
is given by the results of debriefings following the experi
mental sessions.

Fully half of the Ss reported an increase

in verbal inhibition over time, including two who were espe
cially concerned about the intermittent loss- of the reinforc
ing stimulus.

For most of this group, free-association was

thought to be facilitated by having the television screen
continuously dark, even though they were aware that the psychol
ogist still was able to see and hear them.

Whereas all but

three of the Ss expressed a, preference for being able to see
and hear the listener while free-associating, only the vaguest
notion of her ability to control reinforcement was verbalized
by anyone.

No S. expressed awareness of any change ,in her be

havior as a function of contingent reinforcement.
Discussion
This experiment demonstrated the relatively greater
effect of contingent social reinforcement to increase freeoperant speech rate when minimal verbal stimuli are added to
a nonverbal stimulus complex.

It had been found in the pre

ceding study that, for the average S., there was no significant
difference in the reinforcement values of live nonverbal, and
prerecorded nonverbal, social stimuli.
It is not clear why maximal speech rates occurred
during the initial operant phase of experimental sessions.
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Disconfirmation of expectancies for greater verbal activity
on the part of E could have contributed to the resultant
decline in reinforcement value of social stimuli, most pro
nounced during the taped reinforcement period.

Such an

interpretation would be consistent with the findings of
Lindsley (1962b) and of Baugh, Pascal, and Cottrell (1966)
concerning the sensitivity of motor operants under conjugate
reinforcement contingencies to periods of silence on the part
of the clinician-interviewer.

In the first verbal condition

ing experiment, the variable of expectancy seems to have been
controlled by convincing Ss at the outset that E would be
unable to respond verbally during sessions; in the present
study, it was not unreasonable for Ss to expect greater verbal
interaction with E,.
It seems also that at least a number of Ss experienced
interruption of Reinforcement as somewhat aversive relative
to the continuously black television screen in the operant
period.

This may have occurred in spite of an expressed pref

erence by the majority for the visual and auditory feedback
from the clinician while free-associating."^

If this is true,

■^In this context, it is interesting to reflect upon the
classically-defined function of the psychoanalyst as a ^'blapk
screen" upon which the patient freely projects his thoughts
and feelings. The rationale given for this technique tradi
tionally has been that of facilitating free-association and
furtherance of the transference relationship.
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it would indicate that the most appropriate baseline measure
against which to compare the effects of contextually specific
verbal reinforcement is an equivalent nonverbal stimulus,
rather than the noncontingent black television screen.

In

this experiment, taped reinforcement closely approximated
such a stimulus.

Referred to this baseline measure, contin

gent verbal stimuli added substantially to the social rein
forcement value of the clinician.

CHAPTER V
SUMMARY AND CONCLUSIONS
.The investigations reported in this dissertation were
undertaken in an effort to extend a new method of programming
social reinforcement which appeared to he potentially a very
powerful research tool for the behavioral sciences.
sults obtained are consistent with this expectation.

The re
Specific

areas of research in which application was made of conjugate
reinforcement included (1) analysis of a case of relatively
long-term psychotherapy, and (2) conditioning rate of speech
in a free-operant paradigm.

Concern with methodological

sensitivity to the differential reinforcement value of social
stimuli was central to these studies.

But the significance

of the research is not limited to methodological sophistica
tion, important as this may be.^
In the first study, it was determined that operant
responding to see and hear the therapist via closed-circuit

^Many authorities recognize the urgent need for method
ological advances in the behavioral sciences. Kerlinger
(1964, pp. 700-701), for example, insists that, "Without meth
odological research, modern social scientific and educational
research would still be in the research dark ages . . . it is
an extremely important part of the body scientific."
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television varied, both within and across sessions.

This

variability in response rate seemed closely related to the
course of the developing relationship in therapy.

In one

instance, an "experiment of nature" revealed the sensitivity
of'operant and vocal response measures to exacerbation of
clinical pathology and disruption of the therapy relationship,
predicting the need for hospitalization.

The overall pattern

of operant responding across seven months of therapy was
.^
interpreted in terms of psychoanalytic theory of neurotic re
gression in psychotherapy.
Preoccupation with the interpersonal relationship in
psychotherapy has long been a concern of clinical researchers.
The present findings would seem to indicate both the practi
cability and theoretical relevance of free-operant measures
in the study of social interaction during ongoing psychother**
apy.

Although not attempted in this investigation, analysis

of the therapist's moment-to-moment responding to see and hear
his patient also would be expected to provide valuable infor
mation concerning the therapy relationship.

Theoretical con

structs such as transference, countertransference, and
resistance might be got at quantitatively by this direct
experimental approach.
The two verbal conditioning studies explored the
question of whether free-operant conditioning of rate of speech
could be demonstrated by the use of conjugately programmed

social reinforcement.

Previous research in the area of verbal

conditioning had been concerned primarily with aspects of the
content of verbal behavior, rather than with verbal topography,
per se.

The present investigations yielded results which sug

gest the power of contingent social stimuli to influence noncontent dimensions of the verbal operant, even when the
reinforcing stimulus consists of contextually nonspecific,
nonverbal behavior.

These findings parallel those of Matarazzo

(1962) concerning the influence of minimal interviewer cues—
head-nodding, and saying "Mm-Hmm"— upon mean length of inter
viewee utterances.

Important differences to be noted in the

two approaches, however, concern the kind of structure imposed
upon the social interaction situation and the manner of pro
gramming the behavior of the interviewer.

In the Oregon studies,

behavior of the clinician-interviewer was predetermined in a
highly structured format, after the fashion of the Chappie
interaction chronograph. Moreover, social responses of the
interviewer were not made contingent upon verbal responses
emitted by the interviewee.

A similar distinction can be made

for the study by Kanfer and McBrearty (1962) which reported
the effect of "minimal social reinforcement" to increase ver
bal output on selected interview topics.
In the present verbal conditioning experiments, a truly
free-operant paradigm was preserved by delivering social
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reinforcement strictly contingent upon the maintenance of a
given rate of speech and by requesting the S. meirely to "freeassociate."

One significant advantage of the latter approach

derives from its affording a more precise experimental con
trol over reinforcement.contingencies while, at the same time,
permitting much wider behavioral freedom for both members of
the dyad.

The S. is not required to abide by any elaborate

rules or to follow detailed instructipns (e.g., to "earn
points" or to talk about specific topics); nor must the E
concern himself with the mechanics of programming his own
responses.

Thus, it would seem that the free-operant approach

possesses greater potential for precise specification of func
tional relationships between variables of interest in social
interaction while closely approximating the freedom of tradi
tional clinical interviews.
Additional evidence of the usefulness of conjugate
reinforcement contingencies for the study of social inter
action is provided by unpublished data collected subsequent
to the research reported in this dissertation.

Baugh, Pascal,

and Cottrell (1966) investigated the influence of specific
past social history experiences upon subsequent interaction
with another person.

They obtained relatively lower operant

pressing rates to see a male clinician over closed-circuit
television among Ss whose behavioral history was defined as

"father negative" when the clinician assumed a stressor role,
as compared to an operant period of normal conversation.

At

the same time, "father positive" Ss remained essentially in
different to the change in social stimulus conditions.
Similarly, depression of vocal rate and frequency of attend
ing to the television receiver were found to parallel the
lowered operant pressing rate among "father negative" Ss,
though not among the "father positives."

These results rein

force the interpretation placed upon extreme operant irregu
larity during psychotherapy sessions as being associated with
disruptive emotionality on the part of the patient.
Other research implications of practical and applied
significance already have been mentioned in connection with
the data of the individual studies.

At this point, certain

more general conclusions and speculations seem also appropri
ate.

The clinical relevance of immediate, continuous, and

objective measures of the reinforcement value of an almost
infinite variety of narrative social stimuli for the individ
ual S_ certainly is clear.

And the increasing availability

for behavioral science research of such technological inno
vations as closed-circuit television and quality video taping
add to the method great flexibility and environmental stimu
lus control.

Nevertheless, the degree to which conjugate

reinforcement contingencies prove to be sensitive to other
variables of interest in clinical and interpersonal research
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is a question to be answered only by continuing research
applications.

One may say, at least, that the evidence to

date constitutes a clear invitation to other researchers to
make use of conjugate reinforcement in the analysis and
possible modification of human behavior in social interaction
situations.
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APPENDICES

APPENDIX A
MEAN VOCAL STRESS RATES (Rs/min.)
MAINTAINED UNDER EACH OF THE EXPERIMENTAL TREATMENTS
IN THE FIRST VERBAL CONDITIONING STUDY
Ss

Operant

Continqent I
33.4 (T)a

Continqent II

Extinction

30.3 (L)b

19.0

1,

21 A

2.

137.8

154.6 (L)

147.9 (T)

143.1

3.

126.6

129.8 (T)

125.9 (L)

138.1

4.

103.0

112.9 (L)

109.9 (T)

103.1

5.

51.8

105.5 (T)

126.3 (L)

99.7

6.

123.6

126.4 (L)

129.9 (T)

127.5

7.

4.2

5.5 (L)

2.5 (T)

1.5

8.

65.2

95.1 (T)

65.8 (L)

59.1

9.

50.6

72.4 (T)

81.9 (L)

50.9

10.

87.2

103.7 (L)

75.9 (T)

66.1

11.

64.2

43.8 (T)

24.4 (L)

12.1

12.

74.8

131.8 (L)

97.6 (T)

73.7

13.

6.6

4.1 (T)

13.3 (L)

3.3

14. •

89.4

80.7 (L)

58.1 (T)

45.9

15.

28.2

35.9 (T)

24.6 (L)

15.8

X

69.4

82.4

74.3

63.9

(T) = 76 .1

aTaped reinforcement
bLive reinforcement

(L) = 80. 5

APPENDIX B
MEAN VOCAL STRESS RATES (Rs/min.)
MAINTAINED UNDER EACH OP THE EXPERIMENTAL TREATMENTS
IN THE SECOND VERBAL CONDITIONING STUDY
Ss

Operant

Contingent I

Contingent I-I

Extinction

28.6 (T)b

47.5

36.6 (T)

43.2 (L)

54.5

39.7

29.6 (L)

21.3 (T)

21.1

4.

20.9

1.9 (T)

14.9 (L)

0.1

5.

23.8

37.5 (L)

3.9 (T)

9.6

6.

39.9

20 i9 (T)

38.5 (L)

21.8

7.

43.9

13.8 (L)

5.6 (T)

3.0

8.

120.3

128.7 (T)

123.1 (L)

132.3

9.

65.0

97.4 (L)

-55 .0 (T)

34.2

10.

79.6

47.8 (T)

57.4 (L)

36.1

11.

73.1

98.7 (L)

70.4 (T)

90.6

12.

32.1

4.2 (T)

33.6 (L)

30.0

X

60.2

41.3

40.1

1.

70.9

.46.4 (L)a

2.

113.1

3.

47.0
(T) = 35 .4

^Live reinforcement
■u

Taped reinforcement

(L) = 52 .8

APPENDIX C
COMMERCIALLY AVAILABLE ELECTRONIC COMPONENTS USED
IN THE PROGRAMMING AND RECORDING CIRCUITRY
Item

Catalog Number

Source

Conjugate
reinforcer
servo

CR-2S

Behavior Research Co,
Belmont Mass.

DC power
supply

E1100DA

Grason-Stadler Co.
West Concord, Mass.

Interval
timer

E1100H

Grason-Stadler Co.
West Concord,- Mass.

Digital
counters

E3700A

Grason-Stadler Co.
West Concord, Miss.

Pulse
former

E783F

Grason-Stadler Co.
West Concord, Miss.

Recorder
transfer
control

E3850A

Grason-Stadler Co.
West Concord, Miss.

Voice-operated
relay

E7300A

Grason-Stadler Co.
West Concord, Miss.

Printing impulse
counter (Sodeco)

ITpb3

Landis & Gyr, Inc.
New York City

Cumulative
recorder

C-3

Ralph Gerbrands Co.
Arlington, Mass.

Stereophonic
audio tape
recorder

PR-10-2

Ampex Corporation
Redwood City, Calif.

Video tape
recorder

VR-1100

Ampex Corporation
Redwood City, Calif.

Portable video
tape recorder

VR-1500

Ampex Corporation
Redwood City, Calif.

Note— Additional supporting components were constructed
to specification, as needed, or otherwise obtained locally.
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